(i2)4#fHft*ftlKilzS^lxr^z>IH$*itc@IBmiSI 



(i9)tft^»iwm^«iaii 

(43) SBS^BHB 
2004 ^4 ^ 22 B (22.04.2004) 




llllllllllll 



PCX 



(10) mvsi 
WO 2004/033764 Al 



(51) niemt^s^: 

(21) st^aiiss^: 

(22) StSmiiiB: 

(25) Bt^meiCOSS: 

(26) mtst'jkmommz 



C25D 17/00 

PCT/JP2003/007096 
2003 ^6 fl4 H (04.06.2003) 



(30) fijfe«-T-5': 

1#I!l2002-294805 2002 ^10 8 0 (08.10.2002) JP 

(71) mmj<(mm^^<±x(Dm&m\zr:>i^x): ^mxu 

^ h n ><*xe#a (TOKYO ELECTRON LIMITED) 
[JP/JP]; =r 107-8481 ffi3S» ^BS^S ET B 3 » 6 

Tolqro (JP), 



(72) tSJ^lS 

(75) mM%/amX(i¥:m\Z'Dl^X<D^): ft® Jg (SATO,Hl- 
roshi) [JP/JP]; T407.0192 LUSS!! II(^rfiatgBr= ^VJR 
6 5 0 SSX h □ >1*3C#art Yamanashi (JP). 
m Sm (CHUNG,GisU) [KROT]; =f407-0192 LUSSSK IE 

(«mtt«ar= *vjR e 5 o s«x h p 

ttrt Yamanashi (JP). 
(74) VtmXi m\U ft— (SUYAMA^aichi); T 101-0046 SH 

Tokyo (JP). 

(81) fi^S (m ft AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, XL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR. LS. LT. 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NT, NO. 
NZ. OM, PH, PL, PT, RO. RU, SC, SD. SE, SG, SK, SL, 



= (54) TiUe: LIQUID TREATMENT APPARATUS AND METHOD OF LIQUID TREATMENT 

(54) n^a>^V!^z ?k«kmMJkxfm«kmyj^ 



I 




(57) Abstract: A liquid treatment apparatus 
comprising diaphragm position change means 
capable of partially changing the position of 
diaphragm. This liquid treatment apparatus 
enables partially changing the position of 
diaphragm, so that the in-plane uniformity of 
liquid treatment on substrates can be effectively 
enhanced. 

(57)^^: *s6?Ba)7afliasgai*. mmo) 

S M f ciBiJi $ -a: S C t -e # S o 



I 

I 



04/033764 Al 



ftlllll 



TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA. ZM. ZW. 

(84) CJ£J|E;: ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), J.— ^ i^T**!^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, R, FR, GB, 
GR, HU. IE, IT, LU, MC, NL. PT, RO, SE. SI, SK. TR), 



OAPI (BF, BJ, CF, CG, CI. CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



wo 2004/033764 



CT/JP2003/007096 



m m m 

5 i&m^m 

m^E. ±IBP«gM^^i?^i-5— o(D^^fe<i: LT. 2000-872 

8 ^ ^<km.R-(y-mm 2000-9528 2-i-^#j::^ v^WLmtwiLn^m 

S ^ $ij ^ -r S # ^ $ ;}^ X V ^ 5 , 



wo 2004/033764 




:T/JP2003/007096 



5 mmcD^TTi 

IB S (D 4' :^ §15 >^ 1^ 6 las 5> IS )1I I- doMt 5 S 5^ <^ ^ -f^ 

2 



wo 2004/033764 




CT/JP2003/007096 



left 5 r. t;OS-C'#^o 

^m^<r)i^m^m^\^^x^nmwt\\^mwf^fiitm^(D&.m^Ui^m\^ 

3 



wo 2004/033764 ^^CT/JP2003/007096 

^\zm<5\,^xmmmwp^Kmm^fit^mm<DiSLm^n^^Km^x. s 

15 -efcSo 

So 

1^ 4 1 <D^ss(D?i^^ij:>^;5miiSp« ^mw:xnt>^^fiQ!m<Dmri 

20 U;^c:7 n — S„ 

4 



wo 2004/033764 ^^T/JP2003/007096 

mi 0 i-xm 2 <omm<om^icm^m,m^ ry^mm-vnt>n^y^-^ 
mil A—ia 1 1 c«0 2 (Dmm(Dmmi^m?>mM;^ ^^«F^f^>^ 

10 1 3 3 (Dmmoymmj^m^mm^ ^y^mm:-vnt>fi^^^-t7 

:^ L /cm t? ;5 o 
15 liB^%^mi-S/c«)<^)S:-^<^?^^ 

v'i/^ 2 S^#;^TV^5„ ^5^' 2 MP 

25 2 rttClfis 1 O 0 ^^^i-S7jN7V^4:65ia^$3xT 

5 



wo 2004/033764 




'CT/JP2003/007096 



pV^(D7is/U^S^^5 ^mK.X\^^^o ^/^'^^m^Q (Dmmi(^its !>3^^^1 

10 O^A^s i^-^ 5^ tJ' 6 :a5p3 1^ - J: t) , PlPSBdS^^tt. 

71^ ^r^^ 5 >;/dr?g(^ftA;65«Ifii$tL'5o 

:A^^^^fhX\^^. ts:^^ 1 0 0 {i, /J^yi^^^^ 5 }a5|oi^-f-;5 t . 

i:> 9 Sr:^f-r K v — /i^ 1 0 \^r^iD'&:X ^f^-^^ ^Wm^^ti:x^ y 

K 1 1 A^#;t/t^Tv'y 1 1 i: ja>b«fiic$;JxTV>;5„ ^iTv-y V 
20 1 l-mV^m-t^^tKiiy) . o 5, K 1 1 A/5M*iSIIU> ^/V^^^5 }65 

1 0 0 SriJilli-SfcJix^iJi^^g ( I ) !>3i^M 0 O {cM^tLfc^ 

5/=^^i!fc|^t-6fcJe)<^>Sfei^te« (II) i:. ^ y^-mm-^fift.t7 a^^^l 
25 0 0 }d^e>^i^75cp? s/'¥^-^;^c:9'^]5e ^m< :^^>' ^ff btL^<n>y^ 

If K 7 fig (I I I ) . :r: 1 0 O ^ 5/ ^^r ^^"1-^ ^ (O ^ y 

6 



wo 2004/033764 ^^CT/JP2003/007096 

I ) > ^^tJ^J^tf K^-riftB (III) i^^^-t^fhW 1 9 jc;^ 

^a^y^i 0 0 ^^if Ls v^— i2_fcj;:»>ccyNioo Sr^®i- 
^tciixom^^^^y K 1 3. ^tJ«i/— /i'^^ 1 2±i;I^g$nfc!>a.^^ 1 
0 0 Sr->— /wgp^ 1 2 (cif jBE-f-§i^ffi$P# 1 4 :6S|E^ ^ tbT V^ S „ 

^x—z^gp;^ 1 2 ±icfi, 1 0 0 icm^^\^^fski- ^'UWi:(^ :^ y 

— Km^li 1 5 ;as@a|s;$tbTV>6„ ;«7 y— Km^^ 1 5 ^^miai^-r § i: 

y — K^igi 1 5 M;tf^ 12 8 ^ tifcitmi^ '^7 10 0 
v^-5o ^^'tJ' ^ ^ 1 6 r i: J; 19 . «>ai/Niooi:: 

^^^^ ■:7 y X 6 xc^m.'t^ e^a^/Nioofi. ^3 {c^^tts J; 5 

10 1 A:655^^$tb:fcPfBli^5itJ^l 0 1 ^^i;^-CV^:5o JP^Ii^&jit 
1 0 1 S i O S i O C. ^V^{3;#?LKixy 

^m^i^^^fe;^»^^>?^fife$tbTV^5r.i:J65i^f^UV^„ "^fc. lam^ 1 0 1 
K<n>>^^^\7L^ ^v^ttlam^l 0 1 Ai: i: t>(cSPBl|feiii:|^i o i {c^^ 

M^^i^l^i 0 i±ic:f*, ^r^i^i^j^i 0 i-^<©y y^(o^W^W\ 
-r^fcjsbcD^-^y rmi 0 2 /j^ji^^^tb-cvN^o /^y TiEi 0 2 -^jx. 



wo 2004/033764 ^^CT/JP2003/007096 

V TB: 10 1 ai^N 10 0 {CSggSrJgf fc46<3D^/— Km 1 

5 0 3 ;^5^^$^TV^5„ ix-Kj^loaji. ^ 5/^3^ ^ 1^ C^Jg;^:,g,^^ 

Pt> ^V^«;C u^-C^bSM-a-t^f*. -S/^— Kl^ 1 0 3 >;/ 
T^O^f^Au, Ag. Pt, M\^^}tC umTlt^bm^^tlXl/^^ :i t7l)^0 
*UV^„ :^fc> Kl^ 1 0 3 y T)^ 1 0 2 ±JC^ 1 O 0 n EQ<DJ¥ 

10 $T^?f^^$HTV^:5o 

mi 9 tfi^^m^^HfiX^^^o l S {^i, tiWl 9 f}^^:t — ^< — Z7n 

lff^l^X\f^^o ^</^zf 2 1 idSgijj.tL^S :i i: tJi i 19 > »^=|f 1 9 t^^:^ — ^^ 
20 -:7 u.^JI-lf 1 8 t;iJlSA Ufcpi 5^ ^^d^ y if-^^tJ' }cM ^ t^So 

%25fe#-t-?>25fei^/x/w2 3 tamm^tixi^^^, 

1 9 ti. iJ^oi^M 0 0 SrmiK^^ept ^y^m^Sfmi-^ ^(DXh 

8 



wo 2004/033764 ^ T/JP2003/007096 

2 5 :^:^^mt*<^i^t?fcs„ M^^mi^n. mm25i'i. ^{^mt^f^ 

7 A 2 6 (D^lfBt^i. J^<f 1 9 iJ:@^$HTV^6o :7 V— i^26<D 
4':^g|Sl-f'±IB P 2 6 A#3#^^H-C*3 «!) , MP 2 6 A J^^ig-T ^ ^{^j^ 

W 3 5 (Z)5fei^§|S:6S^^^tC^^$ tbTV^So :7 2 6 <D'f>:^§Pti, 

v-A 2 6 (DiijlfpJ; "J) t> 1 0 offlflizi^SgUTv^So mV^tfo\^\'t. 
15 V — A 2 6 K — i.^^t^3:?F^J5g$tbTV^6o :7V-A 

2 6 C9 J; 5 >fe3f^3l^{-?^^-r-5 r^^eij;!?, ^'aI/^lo 0 1 

O 0 A\zn\p\-t^mM2 5 <DU^ 2 5 K . ^^nHU25At\^ 

9 o ) ifit? ^^^X 0 0 (Om^ 1 0 0 B i^y^m-t^mm: 2 5 (DUi^ 2 5 B 

{^T^ mn^n2 5 B t\i^ ^ o ) X ^ i> ^ 1 0 0 m\^^mir ^ o 

20 l^it 1 9 |*31CI*, l> 1 O 0 frJ:r^J-tTBf^co^^-e)te^^-f-§|g3fc 
m^2 7 1 0 0 2 8 ^ 

iS:$nTV^5o 2 7 1 0 OCDfp^U 1 O 0 AtriRlitT 

Bf^t^^^l^-e^te^^i-^^^^^ 27A<b, ^ =c/^l O 0 (Om^ 10 0 
B(r:iRlitT0f^<^:^^-e^^^i-S^^^-?2 7B hii^hm^^i(hX\^ 

9 



wo 2004/033764 




CT/JP2003/007096 



TV^So #^^^2 9 J^th'^Wl^ 3 Otiltt. ^Mg^E^^^z-^/UlT'a 1 . 3 2 
10 v>?,„ /-^/w:^ 3 1 ;{)5ga3{»^nfctlt«i-e. 3j< v:/ 3 3 S r. i: {e: J: «9 . 

#^m=l»3 8 (ZJ^^lir:: J: !9 3 5 laM^iftt-^ i: x •7U — J^2 6(D^ 

^3 9;aS®^6«J^C^J^$t^TV^6o ^fc, Mt^l§3 9«x ^^^^2 8 

10 



wo 2004/033764 ^^CT/JP2003/007096 

ii)i§3 9 ^^m^2 8 :^>h(Dmttin^-\^m^\^^x ^ i o o c^^' 
10 0 ACDmrntm^ 1 0 0 B i: (Dmrn^mM- ^^^^ i o o a 

ti. 10 0 A(Diiijp:;!)Si^aj 10 0 B(Dmm^ ^ ^b^\f^ tmmi^tc 
10 \cmti-t^o 

&^y. mM;>^ 1 xni:>t\^^^m.(Dmtikz^\^xm 4. ~ia e b 

h^^/v:/ 3 ;d5||d^ttfc4^S"e. !>3iyN 1 0 0 Sr^i^U^K 

T'#;R:U. ix^^a 1 F^t;:!>ai^> 1 0 O:05^A$tbS 

20 1 A) „ 

a^/> 10 0 :b^mmy^ y^mm i p^j^isA^^Tt^. k i a 

10 0 :05^*$n5o J^v^T^ ®^/-?s/ K 1 3 ;05TI^UT. 
I^L, ;>:x.y^ 1 0 0 ;asv^— 1 2 }ci?jE$:tl5„ cc 

1 0 oMTi^/v-^ A \zU^^^fc'ik. i^v 1 1 (Di^waK 

11 



wo 2004/033764 




CT/JP2003/007096 



1 0 oamm^in^o j^/wy^s^s^d?^ ^y^itm ( i v) {r^fegb^^. 

jEzjs^^^ttSo *fc. ^%m^2 ^Mm^2 Hi^h^t^ 

8 6><Dt^:^^t-^^^:s^v^T 1 o 0 (^q^^ifij 1 0 0 Aomw-tm. 

1 0 0 B ^<^^ff;dS?i|^$^^ 10 0 A(DmW-i)^Wli% 1 0 0 B 

0 Ao^mw-mmn i o o B<Dmm^ ^iz^\i^bm^-^M^^'k\z.\±, m 

6 Alc^^ttS J; 5 3 s^^j^ilU. I^^^ffijifpa 5 AjasTl^i" 

S (^7"5'>^3A3) o ^fc, 10 0 AC0S^li:;65i^^ 1 O 0 B <D 

15 3 5>6S#:Sb. "fiz^^lRllfiJ 2 5 A;aS±#t-6 5/ ^ 3 A J „ ^<Z) 

3A5) o >^ ^y^mM^^m'&^m-Atm.M\^x\^fi:\^tmm-^n^k. 

20 2 7 <D^*r;asi^Jh$;rt5 (J^ 7^ y 3 A g) „ ;i tJ: J: 19 x ^ 

0 0^©p< ix^oife U;a5j^T ^ttSo 

1 0 0--<^^ 5/ ^(Z>lf(E b*53^T $Hfc^. j^Tv-y^^l 1© 
f^»t3: J; j}^/v^^l&5 f K9-r^g (I I I) *-e±#i-So 
*f/i-iJ^^I&5 ;asx^ f >- K^-f fig (III) icifSgbfc^. ^-^70 

S (;^x r7'4 A) „ 

12 



wo 2004/033764 ^^CT/JP2003/007096 

ms-A^mm'iLm (in *-e±#i-So >i^/^^5^^^5;5s?5fe?^*ta (in 

•t^tt t>i3lDfe#-y Xyl^2 3 d^bMTKjiS 10 0 (31?^ # # it 

Wl§5 fc'^^ K7^&g (III) *-t?TI^-t-5o xK/i-^^^S >5S^ 
i^:/F^-r{fi:» (III) ic-figbfc^. ^ — ^ 7 (DPSbi^ J: <9 Tl^^v^ 

10 K^^ *5fTfc>Hfc:^. ^Ti<^ y 1 1 (D-f^HiiJ: J: <9 t^/x^ym 

^5f>^mmiiLm (I) *T'_h#-r5o ^ek^i-^w^s ;osij7t^Mffi (d 

{ttttbfcm. flPESP^l 4>a5_t^U-C. 1 0 0--(Dtf JEEjiSjll^^ 

HSo ^<^^> K 1 3 d5±#LT. cc^N 1 0 0 ;d5-SX — /HrP# 

1 2 d^feif^^-t-So wtLlcj;i5. Ti^JU^ A<D^ zx.^^ 1 0 0 (Di^W:A^m^ 
15 $ttS (^7^ i/:7^7 A) „ 

#^r — 1 0 0:a5?|#iIS$^So 1 0 0 Sr^ 

20 tSta^tt^ (;^7"5/>^8A) „ 

^^JfeO^j^^T: 7« ^-'t':*:a5 10 0 A'R.Xy^U^ 1 0 0 B KM 

$tt-CV^§ p« y^(OmW-k^^^\^X^?^n^U 2 5 A^a$P 2 5 B {C>lsf 

25 So iJ^ cn^M 0 0 bRIJ^ 2 5 * -t?©m^:i5/jN $ < 5 

if 10 0 \z.t6n :bmm,m^\ti^^ <fi^K^ . t^a^^^ i o o ^o^bRsm 

13 



wo 2004/033764 




ICT/JP2003/007096 



2 5^X'<Dmm:ib^:k^ <:^i:^mifm^m^i-i^h^<^i:^o t^feoT. 
Mt^gP2 5 A;65TI^U. f^lfPl 0 0 Ai:tf:^*|-I^$P2 5 A t (O^Mili^ 

$P2 5 A>65±#L> ^^Ul 0 O At^^M\^U2 5 A t (D mBt^ ^ 

5 <j^iSi> f 1 0 0 A(^mgS«^S{i:^^ < ^^^^o rrT'. :^mm(D 

mmx-n. 'P^m\p]U2 5A(D±Tmi^. ^^ui o oARxj^mui o 

# S o 

i i: >5S -e # S o 
15 2 <^||ife<^?^li) 

20 \^^xt7a,^^\z.;^^y^^m-tm\^-^\i^xum-t^o m7n:i^mM(Dmm^^ 

25 202 ^^^-fS^J;t?^^^;SJJ9i^;6^e,?i^^$;Hfe^=^m«i^ 

2 0 1 ^#;tTVNSo ^:=^i5'm@^i^^ 201 l^f^im^olB P 

14 



wo 2004/033764 




;T/JP2003/007096 



^ecz^mm 2 0 2 ^i^f^xm^it^^'^'mmxwu 201^ m^t-i^ 
5 ^201 (DM^\znm^i-£e 4i@^v^^i 1 2 8m(o^=^-$'mu2 0 2f>^ 
^^^m^ 2 0 2 fz:^:, ^=^^mm 202b^i^^^vi6b -^m^ 

200^3^^i?^hl6 iilJi^tt-rs i: J: «9 . y — FII2 o 3 ;6S3 

(c^M^rso y — K?it2 0 3 \z.\t^^-^m.w.2 o 2 \z.m^^fgm,^u^ 

ir^1t^(Dmm^2 0 4 :dSi/h|E L-C:fo «9 , m^^f^2 0 4 {J:fifil#:^3 9 

^t^§&3 9ji. m^feti-2 0 4.i)^h(D^:fim^\^m^\^x^^m\^mm 

15 « 3 8 (^J-mSb^^ijl^-t-^c. ^li^^3 9{*. nUfc 2 0 At^ 

5aM:dSigigp 2 0 0 B fc^iStbSm^iS J; t) VN;e)>^d>:S:J|qj|$fi-So 4»:*r 
2 0 0 A}3:?jfcH2>m?jS:d5^§|5 2 0 0 B {^m^^m^Ui^^ X> kmWi 

20 3 8 j2:tii;^J-rSo tp:fegP 2 0 0 A^J:?JfctL5m^/J5i^§P 2 0 O B 

0 0 <^p< y ^B#fc(Ji;^ $tt6^i]^{t-^(lffj^^ 3 9 i:i|ait^ti.> l> a.^^ 
25 ^-^aL/^2 0 QCDyl =¥^(^:fT*?tLfc^j^^#lia« 3 8(^^j|^;5S!> 

15 



wo 2004/033764 




'CT/JP2003/007096 



&sT. mm?^ ly^mm i •x^nt>ti?>f^^(o^fi\L-o\,^xm 9 1 1 
Kf^^xmmir^, m 9 i^^mm(Dmmi^m^mm:>^ y^mm. 1 xnt^ 
fi^iii!m<D^fh^-^ Lfc:7 n— — hxh^ , la 1 0 f±:^mM(Dmm 

ei|*3}c:i5^$'-e7 3i/N 2 0 03&5^A$ns (;^7"5/>^lB) a 

Kl 3 {21^5^3: — 2 0 oii^^m-^fh^. m\^X^ m.^'^^y Kl 3:65 

15 :r 2 B ) o 

'^UU (IV) *-eT^b. 7< 5/=ar?^lC<52'^ — 2 0 0 >65gm$n. 

5o :^J^yl-^W^5;0M i^^jiS (IV) t^fiSbfc^. 
3 8 (OY^mti^Um^fltiiii^h^^ — ^a:.^^ 2 0 0 '^^iSjjjg^tLS 
20 5/:/ 3 B) „ 

jEd?gi^$tbs (;^v^>>:7^3B,) „ ^<D'4k. m\m^^ Q\^^nmm^ 

2 0 4 b (^ffl;'jif -^ic^-^v^xy 3: — oi^N 2 0 0 coif'r^^P 2 0 0 a 

tJi^nsmgftdSi^gis 2 0 0 B Kmfh^mui: y) :k^\^i!)^^i)>ifimm^^ 

25 S (;=^7^ y B 2) 0 4^:^^ 2 0 0 AfZlgfcttS MM^a^g^SP 2 0 O B ^J: 
iJg^SmmJ: 9 ::^tV^i^|^J^^$t^.fc#-a'ii^«^ HI 1 1 A $ tL -5 J: 5 

16 



wo 2004/033764 ^^bT/JP2003/007096 

IC^^WS 5:65i^gitU. Ef^^|R]§|S2 5 A:6STI^-r5 C^T^^x'T'a B 3) . 

*fc. 2 0 0 Aizmn^w,mt)^uu 2 o o b ic^g^xsmssj; *> /h 

$V^i:i^Jif $ti.fcm-a-l-(*> mi lBlc^$tt5j;9 Kmm'w 3 5 jOM* 

ftL. :*:>EtlRj|fP 2 5 AldSi^-rS (;^V^y:/3B4) „ 7« 5^ 

SiiL/ti:^JIK^$n^<b. mm(DWi^:^^^^^n^ (>^Xix:7'3 B^) o 

^ttSo ^<^ft. m.m^<y K 1 3:a5±#bTs y^-!^^3^/N2 o oid^v 

15 0 <7)^^:d5«?^$;ix5 C^T ^y^AB) „ 

i/^-!^7acy^2 0 0 (DiJ^i^;dS^^$ttfc^. iSi^T - A JJl ^ — >> a. 
2 O 0 jg^n^o -ec^^s 1 0 0 L:fcigi@^T — A 

5/ 7" 5 B ) c 

20 ^5^^-•>3^^^2 0 0;5Smjl?7« ivSr^g 1 F*9>&^£>iSm$ti.fc^. 

10 0 355^^51^ 5/=3r^e 1 F*9^^:igA$t^fc^. Kl 3 

ICl^o^/N 1 0 0>6SSJ^$tb5o ^VNT. K^^N'y K 1 3;d5Tl^bT. !> 
25 1 0 0 2 jz:^®$tt-5o ^<^^s J¥JaEgB# 1 4 :OST 

I^L, e^^-'^ 1 0 o;^^^^— /v|fP# 1 2 icJfjE^ttSo ;n:jxj:: J; 19 . i> 

17 



wo 2004/033764 




'CT/JP2003/007096 



(IV) ^T'T^b. ^ 5/=3{^^tz:e7a./N 1 0 0 :a5^«$ti.§o Tt^J^^m- 
i/dp^g (IV) jzi^aufc^. - Km@ 2 4 i: ;(7 K 

1 0 0 (j: ^ 5/ dr $^x5 (^^t^^x^^SB) „ 
0 0<^^ ix=3r©2feb;d5j^T$nfc^. ?\y ^ :^ 

K7>r&fi (III) -^TJi^i-So 3tc/v^W^5 }6S;^ k*:/ K7^^&@ 
10 (III) t^fSgbfcm. :tf^^i5^^:^5 ;d5pi§-7K¥®I^TIaIl5b. ;^fcrv 

:^\^>¥9-(i>^nt>fifc'^, :^^i^^^^5i)^m^iAm (in 

#-r6„ ^'i^/^^?'^^ 5 ;d5?5fc?f-^g (II) {c^gbfc^. Tjs/i^^^^s 
:6S|ii&;?K¥iSl^'eiHl«feRi-6 i: i: i>{zm^y X/W2 3 |ifi7k:d5 31 1 0 

5/ >^ 1 0 B ) „ 

?i iy^:iif^m^^tifcm. Ji^/i^y^^ 5 jas;^ tfi^ K^-r-ia:® (i i n 

^■CT^i-So ^/i-iJ'^^^ 5 t° V K^^ffiB (III) Ic-fegLfc 

20 X 5/ 1 1 B ) o 

■tSo 3i^/^a^^^5 (I) tJltegbfc^, j¥JEE§B*t 1 4 

#LT. l>3i/NlO0 ^<Di^^l!)H^m^n^o -^(Dm. ®«/^°:y K 1 3 

25 ^J^/I^^?'4 <^ »j7a./M 0 0 tf^^^^ldS^^^tTz-S (;^7^ 1 2 B) o 

l>3.xM 0 0 ©i^J#;d5^j^$tLfc^, Mi^T — 1 0 0 7!)^B] 

18 



wo 2004/033764 ^^bT/JP2003/007096 

mm^ ^y^^m iP^it^b^^^^l OO ;dsjufctl (y^'r^yyi SB), 

im 3 <Dmm(D^m) 

2 0 0 Ai^imti ^mu tm^^ 2 0 0 B K^fi ^ t <Dm.7!)m^<0 

^ffll^^^:>feV^:©-^^^:^^, fp^U 2 0 0 AtJ:^n5«iiS:dSii:§p 2 0 0 B {c 

2 0 o B iJitigttsmjE J: ^ :k%v^m^\^n, mm*^ 3 5 i^s^sgjii- 
15 ^x^^mmm-^^^i^'^wmmmB si,z.m:b't^o ^:^^2o 
0 AiciistL^mas^Si^ifii 2 o o B icmn^mmx v ^h^^^ trnmi^r^m 

4{zm<^xmm-t^„ mi 2i±:^mm(Dj^miizm^m.mp^ y^m&ix 

?^B(C#5mj5?P< ydr^jSl -t?=fTfc)tu5j$^5: — !>a:^^2 0 0 *5 -5 ^ 

19 



wo 2004/033764 




:T/JP2003/007096 



g 1 P^iCy ^ — l> 2 0 0 7)^iKA$ tb^ (Xt^-z-T'IC) o 

5 K 1 3 {Ci?"^ — 2 0 0 t^v^m^ti^o i^V^T. K 1 3 

TNN \^X. ^^—^^^^2 0 0 ^Si^^/^gp# 1 2 {^mg$tl/S„ ^(O^. 

mmUUi 4;0ST^L. ^J^s: — 2 0 om-:y-/uUU 1 2 izi^m^ 
ti^o ::fh\zXK^. 2 0 0 ;dS:!is/i-j5^4 {c-^^^tvS i:^^ 

:/ 2 C ) „ 

10 y ^ — t^ ai/^2 0 o^^:^/u^ 4ic^w^nrcm. ^/^^j^^^ 5 :as^ 5/ 
^{ig (IV) *-eTf^u. ?t ^y^m\cy ^ — ^ =^''^2 0 o-ib^mm^th 
So Ti^/ViS^^s^s)!)?^ yde^s (IV) i3:-i£gufc^. m^mwmmm 

3 8 <D#t(j:dSM^$^7ie:65 b 5: — 3^ 2 o 0 i^ipt ^/^id^m^tts 
(;^7^ y >^ 3 c) o 

15 Mci^^i^i-t. ^-Ts ry—h'm,m2 4t:ijy—h'mmi5t(Dmi^m 

jEE;as^ Bf^tiS (;=^7^ 5y:/3 c 1) o ^(D^^ m^^3 9 J: J? a^?£f^ 

2 0 4 t>h<Omt}in-^i^&^^^Xy ^ — 2 0 0 ©4^:^$? 2 0 O A 

K^i^ti^^mmtmn 2 o o b \zmfi^m.m t (Dm:*^m'^(ommP^\^h^ 

7()^^-!t)>:d^mm^H^ (:^T >y^ 3 C 2) o *fc. cf^lfP 2 O 0 A icggH 

't'rfegP 2 O 0 A(cmtt'5mif^;d^ii:§P 2 0 0 B i^SStbSm^^i 
^t^-A^mWr^n^ 3 C „ 't«:*:lFP 2 0 0 Alzi^HS «gft^s 

mU2 0 o B ic^j^^aSJfc J: >9 v^i:*JW$ti.fc^'a-t-fi:> 3 
5;65$i7lbs 't'fliiMlPJiSS 2 5 A;6S-frj^-f-§ (^ -7^ 3 C 4) o *fc. 

25 4':felFP2 o o AldJffcti.'S ®«fc;dSi^$p 2 0 0 B{ca£nsS^J: /h$v>^ 
^m^ifltcM^\Z.\^. 3 5;dM*;&U. 't'^^I^gli 2 5 A /JS _h^-f- 

20 



wo 2004/033764 




ICT/JP2003/007096 



2> ix:/ 3 c 5) o ^(du^ ^^^^2 0 0 A\cm,ti^ mm tmu2 
0 0 B \cmin^mm(omi!)mM(o^m\h\^^^^i^r*. :^7-v^zc^ 

~;^7^ >y ^3 C s<^Xa755i^»9 iS$:rb<5o 4":*:$? 2 0 0 A tC^tb 

^mMhWM 2 0 0 B \^^X\.^n.U(om.t^^%<o^'mti\!:.^^m^\^\t^ 

5 ^^f^ 3 5 >6Sjf Jt^ti. 4'i«?:>^fnl^2 5 A;55#Jh$^6 (^T^^^r^SC 

^y•:f3C^) o ^Itl/f- J: »9 s iJ^^ — 2 0 0 >jx df-oig L}dSj^ 

i5^^ — >j7*/^2 0 0<;9 7« y =Sr<^JfeU)35j^T$^fc^s 3*^ /V' i?' ^ 5 36§ 
10 mm^W (I) *TJh#i-S„ */Vir^^5:JSig!3l|^fc« (I) {JlfegU 

^O^m. K 1 3 }65Jb#bT. — !>^/>200 je^i^ — 

^'^^^ 1 2 :&>bil^T-t-5o itticlitJ. JJ^/U^ 4 (D^^5: — ai/N 2 0 0 

<D^^i!)^m^^i\^^ (:^7^5/-r4c) „ 

2 0 O t^^ttSo ^<^^> 1 0 0 ^^}^ UfcMitr-A 

■T" 5^ 5 c ) o 

— «J7 ai/N 2 0 0 t^mU^ V '^mU 1 d^6>^t±J $ tbfc^. a^/N 1 
20 0 0 ^^^Lfcl^^U/j:V^i^7llr-A;6S7}^7Vi?'^^5 f^^T#:Kb. fg 

iy^mm 1 10 0 -d^mA^fi^^ Q c) „ 

10 0 f)^mM;< •y'^mm. i p^ictsA^tufc^. m^^-^y k 1 3 

1 O 0:65®^$tL5o Mv^^:. K i 3 ;6ST^ bx^ ^ 

^-'^ 1 0 0 ^Sv'^/i^gplt 1 2 J±§p# 1 4 

21 



wo 2004/033764 ^^CT/JP2003/007096 

(IV) ^X'TI^L^ y^m^^t^ a^y^l 0 O^b^m^^tL^. 
^5i)^?^ ^y^^m (IV) {C-fiLg Ufcm^ 12 1 4 4c^§tbS i; 5 l^ltf:^ 
2 5 A:65f|t5$Hfji&fiTf|tJh Lfc5bt^T'. P 1 0 0 \C :^ y 
'3f-j&5Jg$ttS (;^X!y:/8C) „ 

K^^{feS (III) ^-e±#-rSo sJ^.'^^^l§5 f > K^'f 
(III) tC-f^ttLfc^. ^/^i5^W^ 5 ;6Sp!&;^<5p®f*9-e|Hl^b. f 

;^ tf:/ K7^:6Sj^T$nfc^. tJ^/v^/^^ 5 (i i) ^r* 

-h#i-5„ ^/^i?^^^5 (II) (^i-iaa ufc:=^. ^^\^^m-^ 

5 ;as|ii&7X¥®l^-e|IIfe't-S i: i: t> X/u 2 3 ;e>> foM7K:55 ij7 oi^n i 

0 O lJ:e^#ft{t t7 \ 0 Okcm^fhtL:^ y^ii^'^W^^^ (:^ 

X 1 0 C ) „ 

;^ 5'^:dSi5fc^^$ti.;^c^. -^/^-S^m^^ f)^:^^>' V v -(itLm (III) 
^T'T^-rSo ^/^i5^^^5 K7-r&» (III) izi^LMl^rz 

T iy':fl 1 C ) „ 

i-5„ xI^/Vi5^^^5d5^ii||{S:g (I) j;itegbfc^. *?JElas;^ i 4 :ds_h: 
#UX> 1 0 0 -^<^if JE;$S^?1^^ tb'So ®*^^5/Kl3 

;OS_h# bT^ r^cn/N 1 0 0 — /V$p^ 1 2 :d^bilB»^T'5o ritbjc J; !9 , 
7i^/^^4 <7)!J^3:./M 0 0 O^ifjJSffl^^tL^ (:^7^>y>^12C) c 
iJ'o./N 1 0 0 <5D^^/d5^^$ tbfc#, iSi^T — I? 1 0 0 

1 P^^O^fe 1 0 0 ^5^/±i§tt-5 ( ^ if :7" 1 3 C) „ 

22 



wo 2004/033764 




:T/JP2003/007096 



15 ^'ggffi UTt) <tV>o 



wo 2004/033764 ^^CT/JP2003/007096 

m ^ <o m 



1. mm^m^^'^^fzLibcD^mm^fi^mir^^mmwt. 
10 2. m^mm(Di<Lm-d^n^^\^^^^n^m(Di^m-T?i-ii. mmmm\^^ 

o 

25 I5^<^^^€[|^S. 

24 



wo 2004/033764 




:T/JP2003/007096 



mmt. 

MUX. mm^mi^mmm^m-tJLUt. 

tfsmmmi^^^miifm^tixv^^v^mx. mmmm(Dm^\^m<5\f^x 
m^^mmw^^^w&m^fifnmm(DiiLm^n^^i^w.x.x. mias^ic 



25 



wo 2004/033764 




:T/JP2003/007096 



FIG.1 




1/15 




2/15 



wo 2004/033764 




ICT/JP2003/007096 



FIG.3 




3/15 



wo 2004/033764 ^■CT/JP2003/007096 



FIG.4 



I 



I 



I 



I 



1 



I 



X-T^^^SA 



4/15 




5/15 



wo 2004/033764 




;T/JP2003/007096 





6/15 



wo 2004/033764 




:T/JP2003/007096 



FIG.7 



0 0 a O O <r <>^°<::>^^ ^^00 

0 a 0 0 0 0 o <^^ooQoo ^ 
□ □ □ □ □ □ 0 ^^jy^-Q^Tu nun □ 

0 0 0 0 ^V^c^c3<^^<^i^ 0 0 0 0 



202 




200A 



202 



200B 



203 



201 



200 



7/15 




8/15 



wo 2004/033764 



mo 



T/JP2003/007096 



FIG.9 



GEE) 



I 



i 



^=A?t^lRlSlJ^ill;t)^L^i:A^'e.^5-';7I/^(: 



I 



Xt-'V^7B 



Xt-*v::''9b 



I 



I 



:^T-»>^i OB 

1 B 

Xt-:/">^i 2B 
3B 



9/15 



wo 2004/033764 



CT/JP2003/007096 



FIG. 10 




10/15 





11/15 



wo 2004/033764 



FIG.1 1C 



ICT/JP2003/007096 




12/15 



wo 2004/033764 



:T/JP2003/007096 



FIG. 12 



I 



I 



I 



J 



I 



Ox/N^Jifeif 

~~r~ 



•t7X/N(D^1#$l»|l^ 



I 



I 



x-r'>::^i c 

Xt-:/::^iio 
2C 

x-f":;^i 30 



13/15 



wo 2004/033764 



T/JP2003/007096 



FIG. 13 




YES 



1 



14/15 



wo 2004/033764 




:T/JP2003/007096 



It 

FIG. 14 




15/15 



internahi 



SEARCH REPORT 



Intem^^B application No. 

PCT/JP03/07096 



A, CLASSIFICATION OF SUBJECT MATTER 
Int. CI'' C25D17/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCmP 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI'' C25D17/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, witii indication, where appropriate, of the relevant passages 



JP 2001-316867 A (Tokyo Electron Ltd.), 
16 November, 2001 (16.11.01), 
(Family: none) 



Relevant to claim No. 



1-9 



I I Furtiier documents are listed in the continuation of Box C. Q See patent family annex. 



'A" 



"0" 

Hp»» 



Special categories of cited documents: **T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X** 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 

than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one. or more other such documents, such 
combination being obvious to a person skilled h the art 
document member of the same patent fiunily 



Date of the actual completion of the international search 
09 September, 2003 (09.09-03) 


Date of mailing of the international search report 

24 September, 2003 (24.09.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2iO (second sheet) (July 1998) 




PCT/J PO 3/0 7 0 9 6 



A. 9&m<o^ir?>^m<o^m mmm^f^m (i po ) 

Int. C1'C25D 1 7/0 0 



B. 



fa^s:fT^fc«/j>PfiSJisi- mm^m^m (iPO ) 

Int. C1'C25D 1 7/0 0 



B*B*ia^|g<at« 1 9 2 6—1 9 9 6^ 

B*ffl<^MIIffll^|g<a^ 1 9 7 1 — 2 0 0 3¥ 

G^mmmmm^§iim<^^n 1994—2003'^ 

B:^mmm^m^<^m 1996—2003^ 



C. 



A 



J P 2 0 0 1 
^^fc) 2 0 0 1. 



-3 1 6 86 7 A (M^^l^^ hul^m^ 
11. 16 i-7T^V—fJ:h) 



1—9 



B^b< l*<l!i<^>#Sij!fe3a*SrBia:-rSfc«>K:§lffl-f-5 ' 
3C» (llSSr#-t-) 



TYJ i|f»;iiSa(Z)fc55:S^t?fo-oT. S^Srmt'ftfewiUi 
r&j IrI— h7r ^ y— AiSt 



0 9. 0 9. 0 3 



B*ia#l^/r (ISA/JP) 
100-8915 

M^^=Htmm.mitm=.Tn 4#3# 



B 



24,09.03 



* jE ^ 
03-3581-1101 



4E 



8 5 2 0 



3 4 2 3 



*SI^PCT/I SA/2 1 0 (112.^-v?) (1 9 9 8^7^) 



